clinical attention since its surgical treatment has become possible (Crafoord and Nylin, 1945 ; Gross and Hufnagel, 1945) . The diagnosis generally offers no difficulty, but the question as to whether and when a patient with this condition should be submitted to operation is not always readily answered. In this connexion it is important to know the expectation of life in a case of coarctation of the aorta not submitted to an operation; the mortality of surgical treatment in these cases; and the results obtained by resection of the stenosis.
As early as 1928, investigations made by Hamilton and Abbott showed that the average age of untreated patients was 33.5 years, and Reifenstein, Levine, and Gross (1947) found an average of 35 years in 104 post-mortem cases. Since the mortality of the operation in uncomplicated cases in the favourable age group has become low, the general opinion is that patients in whom coarctation has been diagnosed should be considered for surgical treatment. Some maintain, however, that no operation must be resorted to in patients over 25 years of age who are asymptomatic. In 1948, Newman reported on the results of his investigations in 23 older patients with coarctation of the aorta. Three had been soldiers during the first world war. Of these three, one died at the age of 68. This led the author to the conclusion that the prognosis of coarctation of the aorta in older subjects is not so unfavourable if the condition does not give rise to symptoms before the age of 25, but it should be pointed out that Newman's series is too small to sustain his conclusion. Bramwell (1947) also believed that the expectation of life in patients with coarctation of the aorta was good if the condition caused no symptoms before the thirtieth year of life. Gross (1953) maintained that the operation should preferably not be performed in patients over 25 years of age because, in these patients, the aorta often already shows such changes as increase the risk entailed by a vascular suture. Groves and Effler (1960) reported on three surgical patients more than 45 years of age. Two of these died, one as a result of mycotic aneurysm and the other because of encephalomalacia of the right cerebral hemisphere. The authors believed that the cause should be found in the inadequate oxygen supply to the markedly arteriosclerotic cerebrum as a result of the decrease in blood pressure in the upper half of the body after the operation. They believed that no rules should be set up regarding an age limit; each case should be individually evaluated. We, too, were reserved in determining surgical indications in older patients with asymptomatic coarctation of the aorta. The case histories of the following patients show, however, that coarctation of the aorta can cause vitally dangerous complications even if it causes no symptoms or does so only at a more advanced age.
CASE REPORTS The first patient was a man aged 52, with a 10-year history of progressive dyspnoea and a tight feeling in the throat. He had a stridor. The brachial blood pressure was 200/100 mm. Hg. No pulsations were palpable in the femoral artery.
A thoracic radiograph revealed a well-defined tumour in the mediastinum, with a diameter of about 10 cm. (Fig. 1) . The trachea showed antero-lateral displacement and marked flattening (Fig. 2) , and the oesophagus anterior displacement and stenosis. Unmistakable coarctation of the aorta was found at operation. About 1 cm. distal to the stenosis there was an aneurysm with a diameter of 10 cm., which was proved to arise from the first right intercostal artery beyond the stenosis. Resection of the stenosis was difficult, as was ligation of this intercostal artery distal to the aneurysm. Part of the wall of the aneurysm was removed, and the continuity of the aorta was restored by an end-to-end anastomosis.
Progressive renal insufficiency occurred on the second post-operative day and was manifested by a progressive decrease in diuresis and an increase in blood urea concentration. The patient died on the sixth post-operative day. In September, 1956 , he was admitted elsewhere with sepsis. Haemolytic streptococci were twice cultured from the blood. Radiographs at that time revealed a small aneurysm. In view of the clinical picture, it was assumed that the aneurysm had become infected.
It was decided that the sepsis should be controlled first, but the fever persisted despite large doses of antibiotics. Two months later the patient suddenly developed pain in the left axillary region and had a haemoptysis. A radiograph showed that the aneurysm had increased in volume (Fig. 3 ). An emergency operation was performed and a pulsating aneurysm with a diameter of about 10 cm. was palpated in the upper lobe of the left lung, and the lower lobe was adherent to the descending aorta. As the aorta was being dissected free, cyanosis occurred and the blood pressure fell. Ventilation proved difficult, and we failed to improve it. Its cause was the pressure exerted by the aneurysm on the carina. Dissection of the aorta was continued, after which the stenosis was removed with the aneurysm, which was found to arise from a lateral branch of the aorta distal to the stenosis. The continuity of the aorta was restored by an end-to-end anastomosis. The period of anoxia had been too long, however, and the patient died after a few hours without having regained consciousness.
The third patient was a 42-year-old woman, whose symptoms of fatigue, headache, and sometimes tinnitus had started only a few months before admission. The blood pressure was 215/95 mm. Hg in the arms and 130/90 mm. Hg in the legs.
At operation an aneurysm the size of a plum was. found in the aorta immediately past Botal's ligament, at the side of the jet lesion. A second, equally large aneurysm was found near the origin of a right intercostal artery immediately distal to the stenosis. The anomalies were less extensive than those in the first two patients, so that resection of the coarctation with the two aneurysms was not difficult. However, a graft had to be used to restore the continuity of the aorta.
The post-operative course was uneventful, and a follow-up three years after operation revealed nothing abnormal. The blood pressure was 180/90 mm. Hg in the arms and 160/100 mm. Hg in the legs.
In these three patients, who did not develop symptoms of coarctation until later in life, an aneurysm developed which gravely increased the operative risk. In two patients this complication was partly responsible for the fatal issue. Table I . In all cases the systolic pressure in the legs was found to exceed the pre-operative value. In all cases except one, moreover, it was found to be higher than, or equal to, the systolic pressure in the arms. In the one patient in whom the systolic pressure in the legs was lower than that in the arms, the continuity of the aorta had been restored with the aid of a graft. The external femoral curve also failed to show improvement in this patient. In 19 of the 23 patients in whom the femoral curve had been recorded, the rising time of the curve proved to have fallen to normal values (shorter than 0.15 sec.) (Figs. 4 and 5) . Three of the four patients with an excessively long rising time of the femoral curve had in addition an aortic stenosis, which impeded interpretation of the curve. RESULTS OF THE OPERATION The 30 patients who survived the operation include 24 who were followed up for more than a year.
Follow-up in the remaining six cases covered a period of six to 12 months.
In discussing the results of surgical treatment of coarctation of the aorta it should be borne in mind that the operation has a threefold purpose, viz., (1) resection of the stenosis, resulting in improvement of the circulation in the organs distal to the stenosis (kidneys, spinal cord, lower extremities); (2) diminution of the systolic blood pressure; and (3) diminution of the diastolic blood pressure.
RESECTION OF THE STENosIs.-Causes of death in untreated coarctation are rupture of an aneurysm of an intercostal artery; sepsis, resulting from aortitis; rupture of the aorta; decompensation of the heart; and rupture of an aneurysm of one of the arteries at the cerebral base. Resection of the stenosis prevents the occurrence of aneurysms in the aorta as a result of jet-lesion and the occurrence of aneurysms in the intercostal arteries. Moreover, the risk of an aortitis is reduced by resecting the stenosis.
To establish whether there was still stenosis of the aorta after the operation, the blood pressure~/ (Sarnoff, Braunwald, Welch, Stainsby, Case, and Macruz, 1959 
SUMMARY AND CONCLUSIONS
The view that the prognosis of coarctation of the aorta in older patients without symptoms is reasonably good (Newman, 1948; Bramwell, 1947) and that a vascular suture entails graver risks in patients older than 25 years (Gross, 1953) Hamilton et al. (1954) .
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Patients aged 35 and older (32 cases) were followed up. Two patients died as a result of the operation. The investigation showed: (1) The systolic pressure in the legs was found to be equal to or higher than that in the arms. (2) The systolic pressure in the arms had decreased in all patients. (3) In 18 of 19 patients with pre-opsrative diastolic hypertension, the pressure fell to below 100 mm. Hg after the operation. (4) In 19 of 23 patients in whom the external femoral curve was recorded, the rising time of the curve proved to have decreased to within normal limits.
We believe that our findings warrant the following conclusions: There is certainly an indication for operation in patients more than 35 years old, even if the coarctation of the aorta has not yet given rise to symptoms. The surgical risk in these patients is acceptable. The results obtained justify the hope that the expectation of life will improve as a result of the operation.
